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Description
Technical Field

[0001] The presentinvention relates to a travel pattern
information obtaining device, method, program, and
computer readable medium for obtaining information
specifying a travel pattern of a vehicle.

Background Art

[0002] Art for performing guidance corresponding to
the coordinated lighting of a plurality of traffic signals is
currently known. For example, Japanese Patent Appli-
cation Publication No. JP-A-2001-165684 discloses art
in which up to two nodes ahead are used as a reference
range. When the traffic signals within the reference range
operate in association, such traffic signals are not used
to calculate a traffic signal cost, however, when the traffic
signals do not operate in association, the traffic signal
cost is calculated.

Patent Citation 1: Japanese Patent Application Publica-
tion No. JP-A-2001-165684

[0003] US 2007/208493 A1 discloses a computer-im-
plemented method for assessing road traffic conditions
in various ways based on traffic-related data, such as
data samples from vehicles and other mobile data sourc-
es traveling on the roads, as well as in some situations
data from one or more other sources (such as physical
sensors near to or embedded in the roads). The assess-
ment of road traffic conditions based on the obtained data
samples may include various filtering and/or conditioning
of the data samples, and various inferences and proba-
bilistic determinations of traffic-related characteristics of
interest from the data samples.

Disclosure of Invention
Technical Problem

[0004] A vehicle traveling on a road that is influenced
by external factors, such as a road on which the travel
ofavehicleis controlled by traffic signals with coordinated
lighting, the probability of a plurality of vehicles taking
similar motion can be estimated to a certain degree. How-
ever, no art has existed in the past for preparing infor-
mation in order to enable such estimation.

Namely, although related art describes a plurality of traffic
signals with coordinated lighting, such related art offers
no guide for generating information that indicates wheth-
er the traffic signals are linked, and coordinated traffic
signals are assumed as a precondition. However, in re-
ality the content of controls for coordinating traffic signals
is often not disclosed, and preparing accurate information
for estimating the content of such coordinating controls
and the like has been difficult.

The present invention was devised in light of the forego-
ing problem, and it is an object of the present invention
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to generate information for estimating a motion of a ve-
hicle traveling on a road.

Technical Solution

[0005] This objectis achieved by a travel pattern infor-
mation obtaining device according to claim 1, a travel
pattern information obtaining method according to claim
5, atravel pattern information obtaining program accord-
ing to claim 6 and a computer readable medium accord-
ing to claim 7.

Accordingly, vehicle speed identification information for
identifying vehicle speed of a vehicle on a road is ob-
tained for a plurality of vehicles. Based on a distribution
of the vehicle speed identification information, the vehicle
speed identification information is classified into groups
corresponding to a motion of the vehicle. An occurrence
probability of the motion of the vehicle is obtained based
on the classification. Namely, when the vehicle performs
various motions on a road, a resulting vehicle speed is
the vehicle speed corresponding to the motion. Thus, a
comparison of vehicles with similar vehicle speed iden-
tification information on a specific road makes it possible
to estimate that the vehicles are performing a similar mo-
tion.

[0006] Hence, in the present invention, by classifying
the vehicle speed identification information into one or
more groups based on the distribution of the vehicle
speed identification information, the vehicle speed iden-
tification information included in a group can be consid-
ered as corresponding to a specific motion of the vehicle.
As a consequence, based on the vehicle speed identifi-
cation information, a distribution of possible motions per-
formed by the vehicle can be estimated. Therefore,
based on the occurrence probability of the classified
group, the occurrence probability of a motion of the ve-
hicle can be obtained. The occurrence probability for a
motion of the vehicle corresponds to the probability that
the vehicle traveling on the road will perform such a mo-
tion, and thus enables an estimation of the motion of the
vehicle traveling on the road.

[0007] Here, the vehicle speed identification informa-
tion obtaining unit is not limited provided that the vehicle
speed identification information obtaining unit is capable
of obtaining vehicle speed identification information that
can specify vehicle speed of vehicles. Thus, various in-
formation can be used for the vehicle speed identification
information, including information indicating the vehicle
speed itself, or information indicating a required time
when traveling in a specific section. Namely, various in-
formation can be used as the vehicle speed identification
information provided that the motion of the vehicle can-
be estimated by forming a group based on the vehicle
speed and information corresponding to the vehicle
speed.

[0008] Note that the vehicle speed identification infor-
mation is preferably information actually measured for
each vehicle, and various structures may be adopted
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wherein the actual measurement is performed in each
vehicle, or performed by a facility installed around the
road. The targeted road from which the vehicle speed
identification information is obtained may be determined
inadvance, and aroad in any sections can be designated
as a target from which the vehicle speed identification
information is obtained. Naturally on a general road, the
travel direction of the vehicle can change, depending on
a right or left turn and the like, before or after traveling
on the road designated as the target from which the ve-
hicle speed identification information is obtained or while
traveling on the road. Such a motion of the vehicle can
signify a motion influenced by traffic congestion or the
like. Therefore, in the vehicle speed identification infor-
mation obtaining unit, the vehicle speed identification in-
formation may be obtained for all vehicles traveling on
the road, or the vehicle speed identification information
may be selected for classification based on various con-
ditions, such as right and left turns, straight travel, and
whether there is traffic congestion.

[0009] The vehicle speed identification information
classifying unit is not limited provided that the vehicle
speed identification information classifying unit classifies
the vehicle speed identification information into one or
more groups, based on the distribution of the vehicle
speed identification information. Various structures may
be adopted where the group corresponds to a motion of
the vehicle, for example, a motion is specified in advance
in order to classify the vehicle speed identification infor-
mation into one or more groups. Alternatively, similar ve-
hicle speed identification information may be classified
into one or more groups, and the classification of the
vehicle speed identification information finalized when
the group is classified such that the group is associated
with a motion of the vehicle.

[0010] Note that the distribution is not limited provided
that the distribution contributes to the classification of the
vehicle speed identification information into groups of
similar information. For example, a histogram or proba-
bility distribution may be adopted as the distribution. Fur-
thermore, the manner for classifying the vehicle speed
identification information into one or more groups based
on the distribution of the vehicle speed identification in-
formation can be realized by various clustering. For ex-
ample, a nonhierarchical method such as the k-means
method, or a hierarchical method such as Ward’s method
can be used to classify the vehicle speed identification
information. Classification may also naturally be per-
formed by a discriminant analysis that specifies a discri-
minant function.

[0011] The motion occurrence probability obtaining
unit is not limited provided that the motion occurrence
probability obtaining unit is capable of obtaining an oc-
currence probability of a motion of the vehicle, based on
the classification. Namely, a ratio of a sample quantity
comprising the group to a total sample quantity of the
vehicle speed identification information is equivalent to
an occurrence probability of the group. Therefore, the
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occurrence probability may be obtained based on the
ratio being the occurrence probability of a motion of the
vehicle corresponding to the group.

[0012] In addition, the target from which the vehicle
speed identification information is obtained may be a
road comprised by a plurality of road sections that are
consecutive between two preset points, and the vehicle
speed identification information obtained in each road
section. Namely, based on the vehicle speed identifica-
tion information for the plurality of road sections that are
consecutive, if the vehicle speed identification informa-
tion in each road section is classified into one or more
groups to obtain the occurrence probability of a motion
of the vehicle corresponding to a group, thenitis possible
to estimate the motions of the vehicle in each road section
of the road comprised by the plurality of road sections
that are consecutive. Accordingly, a series of motions
when the vehicle is traveling on the road can be estimat-
ed. For example, for a road comprised by a plurality of
road sections divided by traffic signals, obtaining the oc-
currence probability of a motion of the vehicle in each
road section makes it possible to estimate the motions
of the vehicle as influenced by the traffic signals.
[0013] The road comprised of the plurality of road sec-
tions that are consecutive may naturally have various
shapes, and be a straight road or have curves. For ex-
ample, if the road sections are consecutive straight sec-
tions, then a road comprised of the plurality of road sec-
tions is a straight road, whereas if intersecting road sec-
tions are employed as road sections that are consecutive,
then a road comprised of the plurality of road sections is
a curved road.

[0014] A motion in the road sections may be a motion
dependent on amotionin a previous road section thereof.
Namely, since the vehicle is traveling continuously
through the plurality of road sections that are consecu-
tive, a motion the vehicle performs in a certain road sec-
tion can be dependent on a motion of the vehicle in a
previous road section thereof. Hence, if a specific motion
in a certain road section is set so as to be dependent on
a previous road section thereof, then it is possible to es-
timate a motion of the vehicle traveling continuously
through the plurality of road sections that are consecutive
between two preset points.

[0015] Note that various structures may be adopted as
a structure for defining a group such that a motion in a
certain road section is dependent on a motion in a pre-
vious road section thereof. For example, a structure may
be employed where the vehicle speed identification in-
formation for defining a group in a certain road section
is defined so as to be dependent on the vehicle speed
identification informationin a previous road section there-
of. That is, vehicle speed identification information when
traveling through a plurality of road sections that are con-
secutive is structured so that information from the same
vehicle can be identified as such (structured so that a
series of vehicle speed identification information in road
sections that are consecutive can be specified as such).
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[0016] When the vehicle speed identification informa-
tion in an nth (where n is a natural number) road section
is classified into a specific group, the vehicle speed iden-
tification information in an (n+1)th road section obtained
from the same vehicle as the vehicle speed identification
information classified into a group is identified, and the
vehicle speed identification information in the (n+1)th
road section is classified into one or more groups. Based
on the classification, the occurrence probability of a mo-
tion in the (n+1)th road section is then obtained. Accord-
ing to this structure, it is possible to define a motion of
the vehicle in road sections that are consecutive as a
motion dependent on the motion of the vehicle in a pre-
vious road section thereof.

[0017] Both ends of the road comprised of the plurality
of road sections that are consecutive can be determined
based on various principles. As an example, a structure
may be adopted where definitions in map information
used by a navigation device or the like are utilized in the
present invention, e.g. a structure may be employed that
refers to map information divided into layers such that
higher-ranked layers have a lower density of nodes
(number of nodes per unit area). Namely, nodes in a spe-
cificlayer in the map information are referenced to identify
both ends of the plurality of road sections that are con-
secutive using the nodes designated in the specific layer.
In addition, a structure may also be adopted where the
nodes in a layer ranked higher than the specific layer are
referenced to select two points corresponding to both
ends of the road comprised of the plurality of road sec-
tions that are consecutive.

[0018] In the map information with a hierarchy as de-
scribed above, the node is information that includes co-
ordination information and the like for each point set on
aroad. Aside from certain exceptions, a layer with a high
node density generally has nodes set at shorter intervals
on the road compared with a higher-ranked layer having
a lower node density. Accordingly, road sections sepa-
rated by nodes are longer in higher-ranked layers, and
more nodes are generally set at intersections between
main roads that are more important (in terms of a wide
width, high traffic volume, and the like) than roads des-
ignated with nodes in a lower-ranked layer. Thus, when
both ends of a road section are structured by nodes des-
ignated in a specific layer, selecting two nodes designat-
ed in alayer ranked higher than the specific layer enables
easy designation of the road comprised of the plurality
of road sections that are consecutive.

[0019] In addition, the occurrence probability of a mo-
tion may be converted into other information and then
used. For example, since the motion in the road sections
is a motion identified based on the vehicle speed identi-
fication information, the motion is a motion that corre-
sponds to the vehicle speed of each vehicle. Accordingly,
the motion classified into a group can be considered a
motion that corresponds to a difficulty of travel when
traveling from one of the road sections that are consec-
utive to the next. Hence, obtaining the occurrence prob-
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ability for the motion makes it possible to obtain informa-
tion specifying the difficulty of travel based on the occur-
rence probability.

[0020] Theinformation specifying the difficulty of travel
may adopt various forms. For example, a structure may
be employed where the information specifying the diffi-
culty of travel may be cost information (a number that
increases in value as travel becomes more difficult) in a
route search, and a larger occurrence probability for a
motion signifying the vehicle is slow is accompanied by
an increased cost. Also, the difficulty of travel when
traveling from one of the road sections that are consec-
utive to the next may be a difficulty of travel when con-
tinuously traveling the road sections that are consecutive.
Alternatively, the difficulty of travel may correspond to a
difficulty of travel when traveling on one of the road sec-
tions that are consecutive, or correspond to a difficulty
of travel at a boundary between one of the road sections
that are consecutive and another, or correspond to both.
[0021] The manner for obtaining the occurrence prob-
ability of a motion of the vehicle by classifying vehicle
speed identification information as in the present inven-
tion is also applicable as a program or method. The
above-described travel pattern information obtaining de-
vice, program, and method include various forms, and
may be realized as an individual travel pattern informa-
tion obtaining device, or realized through the use of re-
spective components provided in the vehicle and com-
mon parts. For example, it is possible to provide a navi-
gation system, method, and program equipped with the
above-described travel pattern information obtaining de-
vice. Furthermore, modifications can be made as appro-
priate such as using software for a portion or using hard-
ware for a portion. The invention is also achieved as a
recording medium of a program that controls the travel
pattern information obtaining device. The recording me-
dium of such software may naturally be a magnetic re-
cording medium or a magneto-optic recording medium,
and the same holds for any recording medium developed
in the future.

Brief Description of the Drawings
[0022]

[fig.1]Fig. 1 is a block diagram showing a structure
of a system that includes a travel pattern information
obtaining device and a navigation device;
[fig.2]Fig. 2 is a flowchart showing cost information
generation processing;

[fig.3]Fig. 3 is a drawing showing an example of a
road set as a predetermined section;

[fig.4]Figs. 4A and 4B are drawings showing a prob-
ability distribution in a required time;

[fig.5]Fig. 5 is a drawing showing groups in road sec-
tions;

[fig.6]Fig. 6 is a drawing showing an example of sys-
tematic costs;
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[fig.7]Fig. 7 is a flowchart of route guidance process-
ing; and

[fig.8]Fig. 8 is a drawing showing an example of
groups and costs in road sections.

Best Mode for Carrying Out the Invention

[0023] Hereinafter, embodiments of the presentinven-
tion will be described in the following order.

(1) Structure of Road Information Generation Sys-
tem

(1-1) Structure of Road Information Generation De-
vice

(1-2) Structure of Navigation Device

(2) Cost Information Generation Processing

(3) Operation of Navigation Device

(4) Other Embodiments

(1) Structure of Road Information Generation System
(1-1) Structure of Road Information Generation Device

[0024] FIG. 1 is a block diagram showing a structure
of a system that includes a travel pattern information ob-
taining device 10 installed in a road information control
center and a navigation device 100 provided in a vehicle
C. The travel pattern information obtaining device 10 in-
cludes a control unit 20 equipped with a CPU, a RAM, a
ROM, and the like, and also includes a storage medium
30. Programs stored in the storage medium 30 and the
ROM can be executed by the control unit 20. In the
present embodiment, a travel pattern information obtain-
ing program 21 can be executed as one such program,
wherein information for estimating a travel pattern of the
vehicle C on a road is obtained by the travel pattern in-
formation obtaining program 21.

[0025] According to the present embodiment, informa-
tion for estimating the travel pattern is information that
specifies the occurrence probability of a motion of the
vehicle C on every road sections. This occurrence prob-
ability is obtained in the travel pattern information obtain-
ing device 10 based on probe information output by a
plurality of vehicles C. The travel pattern information ob-
taining device 10 generates cost information based on
the occurrence probability, and sends the cost informa-
tion to the vehicle C. To this end, the travel pattern infor-
mation obtaining device 10 is equipped with a commu-
nication unit 22 comprised from a circuit for communicat-
ing with the navigation device 100. The control unit 20 is
capable of receiving the probe information and sending
the cost information via the communication unit 22.
[0026] In order to obtain the occurrence probability of
a motion of the vehicle C per road section and generate
and send the cost information, the travel pattern informa-
tion obtaining program 21 is provided with a sending/
receiving control unit 21a, a vehicle speed identification
information obtaining unit 21b, a vehicle speed identifi-
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cation information classifying unit 21c, and a motion oc-
currence probability obtaining unit 21d. A function for
generating and providing the cost information to the ve-
hicle C is realized through the communication unit 22,
the storage medium 30, the RAM of the control unit 20,
and the like working in cooperation.

[0027] Thesending/receiving controlunit21ais amod-
ule for controlling communication with the vehicle C. The
control unit 20 controls the communication unit 22
through processing of the sending/receiving control unit
21a, and communicates with a communication unit 220
respectively mounted in the plurality of vehicles C. Name-
ly, probe information sent from the vehicle C is obtained
and recorded in the storage medium 30 in a state such
that the probe information is identifiable as information
obtained from the same vehicle C (probe information 30a
shown in FIG. 1). Cost information 30c generated by
processing described later is also obtained and sent to
the vehicle C.

[0028] Note that the probe information 30a in the
present embodiment includes at least vehicle speed
identification information for identifying vehicle speed of
the vehicle C, and according to the present embodiment
also includes a link number specifying a road section
(link) between nodes set on a road, a required time for
the vehicle C to travel the road section corresponding to
the link number, and anidentifier specifying thatthe probe
information 30a was obtained from the same vehicle C
(an identifier capable of identifying that the probe infor-
mation 30a is a series of vehicle speed identification in-
formation between road sections that are consecutive).
[0029] According to the present embodiment, by refer-
ring to map information 30b stored in the storage medium
30 and identifying a distance between road sections cor-
responding to the link numbers, it is possible to identify
the vehicle speed at which the vehicle C traveled through
the road sections. In other words, the map information
30b is stored in advance in the storage medium 30, and
the map information 30b includes information, that spec-
ifies a position of a node set on a road, as well as infor-
mation that specifies a link number for identifying a link
(road section) indicating connected nodes. Accordingly,
the distance of the road section identified by the link
number can be identified based on the positions of the
nodes corresponding to both ends of the road section.
Dividing the distance of the road section by the above
required time enables identification of the vehicle speed
when the vehicle C traveled through the road section.
Therefore, in the present embodiment, information spec-
ifying the link number, the link required time, and the link
distance, as well as the identifier indicating that such in-
formation is from the same vehicle, corresponds to the
vehicle speed identification information. Naturally, a
structure that defines information corresponding to the
distance of each road section in the map information 30b,
and identifies the distance of the road section based on
such information may also be employed.

[0030] Note that, in the map information 30b, informa-
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tion specifying a hierarchy is was-sociated with the node
on the road. Namely, a plurality of virtual layers are set
in the map information 30b, and the positions of the nodes
are defined in each layer so that the road can be repro-
duced for each layer based on the link information be-
tween nodes in each layer. Also, a ranking is defined for
each layer such that higher-ranked layers have a lower
density of nodes (number of nodes per unit area). That
is, aside from certain exceptions, a lower-ranked layer
with a high node density generally has nodes set at short-
er intervals on the road compared with a layer ranked
higher. Accordingly, road sections separated by nodes
are longer in higher-ranked layers. Furthermore, in the
present embodiment, higher-ranked layers are set with
more nodes at important (in terms of a wide width, high
traffic volume, and the like) points (such as intersections
between main roads).

[0031] The vehicle speed identification information ob-
taining unit 21b is a module for obtaining the vehicle
speed identification information of a road in a predeter-
mined section, based on the obtained probe information
30a and the map information 30b as described above.
Inthe presentembodiment, a road between intersections
of mainroads is set as aroad in a predetermined section.
Hence, the control unit 20 refers to the map information
30b through processing of the vehicle speed identifica-
tion information obtaining unit 21b and extracts two
nodes from a layer where nodes corresponding to the
position of the intersection of the main roads are defined.
A road in a section whose ends are the two nodes is set
as the road in the predetermined section.

[0032] The control unit 20 also refers to data in a layer
ranked lower than the layer from which the above two
nodes were extracted in the map information 30b, and
extracts from the lower-ranked layer the nodes set on a
road identical to the road in the predetermined section.
Adjacent nodes among these nodes correspond to end
points of the road section. Once road sections that are
consecutive using the nodes as end points are defined,
it is possible to define road sections that are consecutive
that comprise the above road in the predetermined sec-
tion. After defining the road sections that are consecutive
comprising the road in the predetermined section, the
control unit 20 obtains vehicle speed identification infor-
mation regarding the respective road sections sequen-
tially. That is, the control unit 20 sets one end point of
the road in the predetermined section as an origin and
sets the other end point as a final point. The control unit
20 then sets a number n (where n is a natural number)
that specifies an order of the road sections from the origin
to the final point, and refers to the probe information 30a
to obtain the vehicle speed identification information in
order starting from the road section with the smallest
number n.

[0033] The vehicle speed identification information
classifying unit 21c is a module for classifying the vehicle
speed identification information into one or more groups
corresponding to a motion of the vehicle. The control unit
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20 classifies a plurality of vehicle speed identification in-
formation obtained for the road section n by clustering.
Such clustering is processing that classifies probability
distributions (or histograms) of vehicle speed identifica-
tion information into groups of mutually similar vehicle
speed identification information. Once classification is
complete, the group corresponds to a motion of the ve-
hicle.

[0034] Note that, in the present embodiment, the ve-
hicle speed identification information subject to clustering
is dependent on the classification of the previous road
section. In other words, to obtain a plurality of vehicle
speed identification information in a road section (n+1),
the plurality of vehicle speed identification information
classified into a specific group in the road section n is
referenced in order to specify the identifier thereof. Ve-
hicle speed information in the road section (n+1) whose
identifier is linked with the same identifier (identifier indi-
cating obtainment from the same vehicle C) is extracted
and classified into one or more groups. As a conse-
quence, systematic groups are defined in order from the
road section with the smallest number n, such that a plu-
rality of vehicle speed identification information compris-
ing one group for the number n is further classified into
one or more groups for the number (n+1).

[0035] The motion occurrence probability obtaining
unit 21d is a module for obtaining the occurrence prob-
ability of a motion of the vehicle C based on the above
classification and generating the cost information 30c
based on the occurrence probability. Namely, the control
unit 20 considers the occurrence probability of the above
group as the occurrence probability of a motion of the
vehicle C corresponding to the group. The control unit
20 then obtains the occurrence probability of the motion
of the vehicle C by dividing the sample number of the
vehicle speed identification information comprising the
group by the total sample number obtained for the road
section. Based on the occurrence probability of the mo-
tion, the control unit 20 generates the cost information
30c specifying a difficulty of travel when traveling from
one of the road sections that are consecutive to the next,
which is stored in the storage medium 30.

[0036] Note that, as explained above, groups are sys-
tematically defined in order starting from the road section
with the smallest number n, and therefore the above oc-
currence probability is also systematically defined in or-
der starting from the road section with the smallest
number n. In other words, the probability at which a cer-
tain motion will be performed in a certain road section
(n+1) is dependent on whether a specific motion is per-
formedin a previous road section n. Hence, in the present
embodiment, the cost information 30c is also systemat-
ically defined in accordance with a dependency on the
occurrence probability of the motion. For example, when
the cost information 30c is set, based on the above oc-
currence probability, so as to have a smaller value for
intersections corresponding to end points of road sec-
tions that are easier to go through, the motion of the ve-
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hicle in aroad section 1 (an initial motion described later)
is regulated into a plurality of types. Following the initial
motion performed, the cost information corresponding to
a series of motions performed by the vehicle is then linked
to the initial motion and systematically defined.

[0037] Accordingtothe above processing, itis possible
to generate the cost information 30c corresponding to
the occurrence probability of a motion of the vehicle C.
The occurrence probability is equivalent to estimating the
motion of the vehicle C traveling on the road. By gener-
ating the cost information 30c based on such an estima-
tion, it is possible to perform route guidance for the ve-
hicle C that corresponds to this estimation.

(1-2) Structure of Navigation Device

[0038] The navigation device 100 is mounted in the
vehicle C traveling on a road. The navigation device 100
includes a control unit 200 equipped with a CPU, a RAM,
a ROM, and the like, and also includes a storage medium
300. Programs stored in the storage medium 300 and
the ROM can be executed by the control unit 200. In the
present embodiment, a navigation program 210 can be
executed as one such program, wherein a route search
using the above cost information 30c can be performed
by the navigation program 210. The vehicle C according
to the present embodiment can also generate and send
the probe information 30a based on a road travel history.
[0039] To this end, the vehicle C is equipped with a
communication unit 220 comprised of a circuit for com-
municating with the travel pattern information obtaining
device 100. Through processing of a sending/receiving
control unit 210a, the control unit 200 is capable of send-
ing the probe information 30a and receiving the cost in-
formation 30c via the communication unit 220. Note that
the cost information 30c obtained by the processing of
the sending/receiving control unit 210a is stored along
with map information 300a in the storage medium 300.
Namely, the map information 300a defines layers and
nodes similar to the above map information 30b, wherein
the cost information 30c is recorded as associated with
links between nodes and incorporated into the map in-
formation 300a.

[0040] The vehicle C is further provided with a GPS
receiver410, a vehicle speed sensor 420, and aguidance
unit 430. The GPS receiver 410 receives radio waves
from a GPS satellite and outputs information for calcu-
lating a current position of the vehicle via an interface
(not shown). The control unit 200 receives a signal there-
from to obtain the current position of the vehicle. The
vehicle speed sensor 420 outputs a signal that corre-
sponds to a rotational speed of a wheel provided in the
vehicle C. The control unit 20 obtains this signal via an
interface (not shown) to obtain information on the speed
of the vehicle C. The vehicle speed sensor 420 is utilized
for correcting the correct position of the host vehicle as
identified from the output signal of the GPS receiver 410,
and the like. In addition, the current position of the host
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vehicle is corrected as appropriate based on a travel path
of the host vehicle. Note that various other structures
may be employed as the structure for obtaining informa-
tion specifying the motion of the vehicle. Such conceiv-
able structures include a structure that corrects the cur-
rent position of the host vehicle based on an output signal
of a gyro sensor, a structure that identifies the current
position of the host vehicle using a sensor or a camera,
and a structure that obtains host vehicle motion informa-
tion using a signal from a GPS, a vehicle path on a map,
vehicle-to-vehicle communication, road-to-vehicle com-
munication, or the like.

[0041] In order to execute a route search using the
cost information 30c, the navigation program 210 is pro-
vided with an initial motion obtaining unit 210b, an esti-
mated motion obtaining unit210c, and a guidance control
unit 210d. The navigation program 210 is also provided
with a probe information generating unit 210e for gener-
ating the probe information 30a, and works in cooperation
with the communication unit 220, the storage medium
300, the RAM in the control unit 200, and the like.
[0042] The initial motion obtaining unit 210b is a mod-
ule for obtaining information specifying an initial motion
of the vehicle when travel starts on the road in the pre-
determined section. Namely, the control unit 200 obtains
output signals from the GPS receiver 410 and the vehicle
speed sensor 420 through processing of the initial motion
obtaining unit210b, and identifies a motion (position (lon-
gitude and latitude), vehicle speed, and travel direction)
of the vehicle C.

[0043] Furthermore, the control unit 200 determines
whether the position of the vehicle C is in a first road
section (road section 1) among the plurality of road sec-
tions comprising the road in the predetermined section.
If the position of the vehicle C is in the first road section,
then the control unit 200 identifies the motion of the ve-
hicle C as an initial motion. Note that the initial motion is
not particularly limited provided that the initial motion can
be defined in a manner that makes it possible to deter-
mine whether the initial motion matches an initial motion
linked to the above cost information 30c. For example, a
stopping motion or a motion of going through a road sec-
tion without stopping may be linked to the costinformation
30c. In such case, based on the output signals of the
GPS receiver 410 and the vehicle speed sensor 420, the
initial motion may be identified as being either the stop-
ping motion or the motion of going through the road sec-
tion without stopping.

[0044] The estimated motion obtaining unit 210c is a
module for obtaining prescribed cost information linked
to the initial motion. The control unit 200 refers to the
map information 300a and obtains the cost information
30c linked to the initial motion of the vehicle C identified
as described above. Since the cost information 30c is
systematically set in accordance with the motions of the
vehicle following the initial motion, processing for obtain-
ing the cost information 30c corresponds to processing
that indirectly obtains information specifying an estimat-
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ed motion of the vehicle following an initial motion on the
road in the predetermined section.

[0045] The guidance control unit 210d is a module for
receiving input of a destination from an input portion (not
shown), searching a route to the destination from a travel
start point, and outputting guidance for traveling on the
road to the guidance unit 430 (a display or the like). In
the present embodiment, the guidance control unit 210d
is further capable of achieving a function for performing
a route search during travel and providing guidance for
the searched route.

[0046] Namely, when the vehicle C is traveling on the
firstroad section of the road in the predetermined section,
the cost information 30c corresponds to a series of esti-
mated motions following the initial motion in the first road
section is obtainged. Therefore, the control unit 200 per-
forms a route search for after the first road section based
on the costinformation 30c. The control unit 200 provides
the guidance for the searched route by guidance unit
430. As a consequence, when a plurality of road sections
comrising the road in the predetermined section are in-
cluded as route candidates to the destination, a route
search accurately reflecting the difficulty of travel at in-
tersections between the road sections can be performed
and guidance provided.

[0047] The probe information generating unit 210e is
a module for generating the probe information 30a cor-
responding to the motion of the vehicle C. The control
unit 200 obtains the output signal of the GPS receiver
410 through processing of the probe information gener-
ating unit 210e, and identifies the position (longitude and
latitude) of the vehicle C. Based on the motion of the
vehicle C, the probe information 30a is then generated.
That s, the control unit 200 refers to the map information
300a and identifies the link number of the road section
where the position of the vehicle C resides. The required
time for the road section is also obtained. Note that, ac-
cording to the present embodiment, under a condition
where the guidance control unit 210d provides matching
through map matching processing executed during route
guidance, the required time is defined by a difference
between a time at which the vehicle C entered the road
section and a time at which the vehicle C left the road
section. However, the required time may naturally be
identified based on the vehicle speed and the distance
of the road section instead.

[0048] Information thus specifying the link number and
the required time is linked to the above identifier and set
as the probe information 30a by the control unit 200. Once
the probe information 30a is generated, through process-
ing of the sending/receiving control unit 210a, the control
unit 200 sends the probe information 30a via the com-
munication unit 220 to the travel pattern information ob-
taining device 10.

(2) Cost Information Generation Processing

[0049] Cost information generation processing in the
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above structure will be-described in detail here. FIG. 2
is a flowchart showing the cost information generation
processing. In the present embodiment, this processing
is executed at preset intervals. For such processing, the
control unit 20 sequentially obtains the probe information
30a through processing of the sending/receiving control
unit 21a, and sequentially records the probe information
30a in the storage medium 30 (step S100).

[0050] After the probe information 30a has been accu-
mulated from a plurality of vehicles C, the control unit 20
through processing of the vehicle speed identification in-
formation obtaining unit 21b refers to the probe informa-
tion 30a and obtains the vehicle speed identification in-
formation (steps S105 to S120). In the present embodi-
ment, the control unit 20 first refers to the probe informa-
tion 30a and deletes vehicle speed identification infor-
mation corresponding to traffic congestion (step S105).
Namely, an analysis performed in the present embodi-
ment aims to identify a motion of the vehicle when
traveling on the road in the predetermined section with
the effect of traffic congestion eliminated. Therefore, ve-
hicle speed identification information sent from the vehi-
cle C during traffic congestion is excluded. Note that
whether or not vehicle speed identification information
corresponds to traffic congestion can be determined ac-
cording to various criteria. For example, various struc-
tures can be employed, such as one in which vehicle
speed identification information is determined as corre-
sponding to traffic congestion when the vehicle travels
through aroad section at a speed less than 10 kilometers
per hour for at least 300 consecutive meters.

[0051] The control unit 20 next identifies the road in
the predetermined section (step S110). Namely, the con-
trol unit 20 identifies the intersections of main roads
based on the map information 30b, and identifies a road
between the intersections of the main roads as aroad in
a predetermined section. FIG. 3 shows an example of a
road set as a predetermined section. As an example of
the road in the predetermined section, the upper portion
of FIG. 3 shows a straight road comprised of a plurality
of road sections divided by intersections |4 to |, (where
m is a natural number) installed with traffic signals.
[0052] FIG. 3 also schematically shows a hierarchical
structure of the map information 30b, 300a below the
road. Specifically, the map information 30b, 300a are set
with nodes corresponding to the positions of intersections
in each layer. With respect to the road shown in FIG. 3,
nodes N44, N4, specifying the positions of the intersec-
tions 1y, I, of the main roads are defined in a layer L4. In
a layer L, which is a lower-ranked layer of the layer L,
nodes Ny to Ny, specifying the positions of all the inter-
sections |4 to |, included in the road in the predetermined
section are defined. Hence, the control unit 20 obtains
the nodes N4, N4, present in the layer L, based on the
map information 30b to identify the road in the predeter-
mined section. And in the layer L, the control unit 20
obtains the nodes Nj4, Ny, corresponding to the nodes
N41, Ny, and identifies the nodes Ny, to Ny .4 between
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the nodes Ny, Ng,,. Road sections corresponding to
each of the road between adjacent nodes among the
nodes Ny to Ny, are subsequently identified as the plu-
rality of road sections that are consecutive.

[0053] Furthermore, for the vehicle C traveling on the
road in the predetermined section, the control unit 20
obtains only the vehicle speed identification information
sent by the vehicle C that traveled on a predetermined
route (route targeted for analysis), and excludes the ve-
hicle speed identification information sent by the vehicle
C that traveled on a route other than the route targeted
for analysis (step S115). That is, in the present embod-
iment, the route targeted for analysis is a route that pass-
es through all roads in the predetermined section. The
control unit 20 refers to the identifiers included in the
probe information 30a and if there are no identifiers in-
dicating the same vehicle throughout all the roads in the
predetermined section, then the control unit 20 excludes
the vehicle speed identification information linked with
such identifiers. For example, since the road in the pre-
determined section shown in FIG. 3 is aroad with a linear
configuration, a route traveling straight through all of the
predetermined section is set as the route targeted for
analysis, and vehicle speed identification information
sent from vehicles traveling on other routes (e.g. routes
indicated by dashed arrows at the intersections I, I3 in
FIG. 3) is excluded.

[0054] In addition, the control unit 20 excludes abnor-
mal data from the vehicle speed identification information
regarding the route targeted for analysis obtained as de-
scribed above (step S120). Here, abnormal data refers
to vehicle speed identification information considered
statistically insignificant among a plurality of vehicle
speed identification information. For example, abnormal
data can be determined using various rejection tests
(such as the Masuyama, Thompson, or Smirnov rejection
tests) and vehicle speed identification information
deemed abnormal data excluded.

[0055] Note that, below the nodes in FIG. 3, vehicle
speed identification information obtained from the plural-
ity of vehicles C (vehicles C, to C,) traveling in the re-
spective road sections is schematically shown. Specifi-
cally, FIG. 3 exemplifies the road sections 1 to 3, and
shows below the road section 1 arrows indicating re-
quired times T 44, T44, To4 when the vehicles C, to C,
traveled through the road section 1. The thickness of the
arrows schematically represents the magnitude of re-
quired time. Note that the required time for the road sec-
tion 2 is shown as Ty,, Tq5, Too, and the required time
for the road section 3 is shown as T3, T3, Tos.

[0056] There are various required times for the vehicle
C depending on the vehicle as shown in the lower portion
of FIG. 3. However, if a statistically significant number of
samples of the required time is collected, depending on
a distribution thereof it is possible to estimate a motion
of the vehicle in the road sections. Hence, the control
unit 20 in the present embodiment through processing
of the vehicle speed identification information classifying
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unit 21c classifies the vehicle speed identification infor-
mation after the exclusion of abnormal data into one or
more groups using clustering. FIG. 4A is a graph exem-
plifying a probability distribution of the required time
based on the vehicle speed identification information in
a certain road section, where a horizontal axis shows the
required time and a vertical axis shows the probability
distribution.

[0057] Such a probability distribution of the required
time in a road section is a distribution corresponding to
a motion of the vehicle C in the road section. That is, if
there is a high possibility of the vehicle C performing a
specific motion, then there is a large distribution for the
required time corresponding to that motion. For example,
peaks appear in the distribution at certain required times
as shown in FIG. 4A. In many cases, the required time
of a road section has a distribution divided into two or
three peaks. Hence, an example will be described here
of two distributions respectively corresponding to either
a stop motion of the vehicle C in a road section or a go
motion where the vehicle C goes through the road section
without stopping.

[0058] FIG. 4A illustrates an example where the prob-
ability distribution roughly forms two groups. In this ex-
ample, when clustering is performed this distribution can
be classified into two groups (a group G; with a short
required time (indicated by a solid line in FIG. 4A) and a
group G, with along required time (indicated by a dashed
line in FIG. 4A). Note that for the clustering algorithm, a
nonhierarchical method such as the k-means method, or
a hierarchical method such as Ward’s method may be
employed. For example, k-means clustering can be per-
formed according to the following procedure.

[0059]

1) Identify an M number (where M is a natural
number) of random centers and define such centers
as the centers of groups 1 to M.

2) Compare the required times with the centers of
the groups 1 to M and temporarily classify the re-
quired times into groups around the nearest center.
3) Iftemporary classifications of all the required times
is equivalent to previous temporary classifications,
then clustering is finalized based on the temporarily
classified groups. If any temporary classification of
the required times is different from a previous tem-
porary classification, then centroids of the groups
are defined as new centers and processing of the
above step 2 onward is repeated.

[0060] Note that in the case of two groups as shown
in FIG. 4A, once clustering is finalized based on tempo-
rarily classified groups 1, 2, the groups 1, 2 are set as
either of the above groups G1, G2. Furthermore, if there
is arisk that proper classification cannot be achieved due
to an inappropriate center defined in the above step 1,
then an initial center may be determined while making
assumptions regarding a proper classification. For ex-
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ample, a threshold (threshold Th indicated by a dashed-
dotted line in FIG. 4A) that maximizes a dispersion be-
tween groups may be determined according to Otsu’s
method or the like and initial groups pre-identified, after
which centers thereof are then determined. Various other
structures may naturally be employed here. A discrimi-
nant analysis method may also be adopted, as well as
various structures such as one where a distribution peak
is set as a center.

[0061] The above clustering is performed for vehicle
speed identification information in the respective road
sections, and excluding the initial road section, the pop-
ulation of the vehicle speed identification information tar-
geted for analysis in the road section (n+1) is dependent
on the group in the road section n. FIG. 5 is a schematic
diagram showing groups in road sections, and shows an
initial three road sections (road sections 1 to 3) among
the road sections structuring the road in the predeter-
mined section. Below the road sections 1 to 3, groups
classified by clustering are shown by open circles.
[0062] As FIG. 5 illustrates, when the vehicle speed
identification information sentfrom the vehicle C traveling
in the road section 1 is classified into the groups G, Gy,
then in the road section 2 clustering is performed twice
based on the vehicle speed identification information cor-
responding to the groups G, G,, respectively. In FIG. 5,
vehicle speed identification information linked to an iden-
tifier (an identifier indicating such information was ob-
tained from the same vehicle C), which is the same iden-
tifier linked to the vehicle speed identification information
classified into the group G, in the road section 1, is ex-
tracted from the vehicle speed identification information
in the road section 2. Clustering is then performed using
these as the population, and FIG. 5 shows the results
thus classified into groups G, G,4. Naturally, clustering
is performed in a similar manner for the vehicle speed
identification information linked to an identifier that is the
same as one in identifier linked to the vehicle speed iden-
tification information classified into the group G, in the
road section 1, and the results are classified into one or
more groups. As described above, systematic groups are
defined such that a plurality of vehicle speed identification
information comprising one group in the road section 1
is further classified into one or more groups in the road
section 2 onward, and the group in the road section (n+1)
is dependent on the group in the road section n. Note
that FIG. 5 additionally shows dependence in the system
organization using right arrows.

[0063] As explained above, once systematic groups
are defined for a plurality of road sections that are con-
secutive, in the present embodiment, the control unit 20
through processing of the vehicle speed identification in-
formation classifying unit 21c verifies the above cluster-
ing (step S130). The verification of clustering can be per-
formed by a model evaluation based on the Akaike In-
formation Criterion (AIC), for example. Namely, the
number of groups G obtained as a result of clustering
and an average required time or the like are used as
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parameters to calculate the AIC, and classification into
appropriate groups is determined when the distribution
is well approximated. Note that, when classification into
appropriate groups has not been achieved, structures
may be employed such as one where the vehicle speed
identification information for the road section is deemed
as belonging to one group, or one where clustering is
performed again after changing the initial center or the
like.

[0064] Next, the control unit 20 through processing of
the motion occurrence probability obtaining unit 21d ob-
tains the occurrence probability for a motion of the vehicle
C corresponding to the groups (step S135). Namely, the
groups are groups of approximate vehicle speed identi-
fication information. Therefore, vehicle speed identifica-
tion information belonging to the same group is deemed
as corresponding to the same motion. In the present em-
bodiment, the two groups as described above corre-
spond in the road section to the motion of the vehicle C
stopping or the motion of the vehicle C going through
without stopping, respectively.

[0065] Hence, at step S135, for the road section where
the vehicle speed identification information is classified
into two groups, the control unit 20 obtains the occurrence
probability for each group, wherein the occurrence prob-
ability of the group corresponding to a short required time
is obtained as the probability at which the vehicle C will
go through the road section without stopping. Further-
more, the occurrence probability of the group corre-
sponding to a long required time is obtained as the prob-
ability of the vehicle C stopping. For example, if the
groups G4, G, shown in FIG. 5 respectively correspond
to the groups G,, G, shown in FIG. 4A, then the occur-
rence probability (60% in the example of FIG. 5) of the
group G, corresponding to the short required time is the
probability at which the vehicle C will go through the road
section without stopping. Meanwhile, the occurrence
probability (40% in the example of FIG. 5) of the group
G, corresponding to the long required time is the prob-
ability of the vehicle C stopping.

[0066] Once the occurrence probability for each mo-
tion is identified, the control unit 20 through processing
of the motion occurrence probability obtaining unit 21d
generates the cost information based on the occurrence
probability (step S140). Namely, based on the occur-
rence probability of the motion, the control unit 20 gen-
erates the cost information 30c specifying a difficulty of
travel when traveling from one of the road sections that
are consecutive to the next, which is stored in the storage
medium 30. In the present embodiment, a motion in the
road section n indicates a difficulty of travel when
traveling to the road section (n+1) from the road section
n, and determines the cost at the intersection between
the road section n and the road section (n+1).

[0067] Forexample, if a default cost at the intersection
isdefined as 100, then the costatanintersection between
the road sections n, (n+1) is 0 when the probability of
stopping at the road section n is less than the probability
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of going through. Also, if the probability of stopping at the
road section n is greater than the probability of going
through without stopping, then the cost of the intersection
between the road sections n, (n+1) is 100. Note that the
motion of the vehicle C in the road section (n+1) is de-
pendent on the motion of the vehicle C in the road section
n. Therefore, the cost at a certain intersection is defined
here as a systematic cost designed to be dependent on
the cost of a previous intersection. Furthermore, in the
present embodiment, the road section 1 is the first road
section of the road in the predetermined section. There-
fore, the systematic cost information is defined while as-
sociating subsequent costs with the initial motion in the
road section 1.

[0068] FIG.6 is a drawing showing an example of sys-
tematic costs. FIG. 6 illustrates cost values determined
based on the occurrence probability of the groups shown
in FIG. 5, and a system thereof. In this example, the road
section 1 corresponds to the first road section of the road
in the predetermined section. Therefore, the motion in
the road section 1 is divided into a go through without
stopping motion and a stop motion, and costs are respec-
tively associated with these motions.

[0069] Forexample,inthe example of FIG.6,the group
G, corresponds to the motion of going through without
stopping. Accordingly, the cost at the intersection I, is
set to 0 (a cost Ct,4 shown in FIG. 6) and associated with
the initial motion, i.e., the motion of going through without
stopping. After the motion of going through without stop-
ping is performed in the road section 1, the occurrence
probability of the group Gs, which corresponds to the
motion of going through the road section 2 without stop-
ping, is greater than the occurrence probability of the
group G4, which corresponds to the motion of stopping.
Therefore, the cost at the intersection |5 is 0 (a cost Cty
shown in FIG. 6) and linked to the cost Ct,,.

[0070] After the motion (corresponding to the group
G,3) of going through without stopping is performed in the
road section 2, the occurrence probability of the group
Gs, which corresponds to the motion of going through
the road section 3 without stopping, is less than the oc-
currence probability of the group Gg, which corresponds
to the motion of stopping. Therefore, the cost at the in-
tersection I, is 100 (a cost Ctyq shown in FIG. 6) and
linked to the cost Ct5 . Note that FIG. 6 additionally shows
the system organization using right arrows.

[0071] Meanwhile, since the group G, corresponds to
a stop motion, the cost at the intersection |, is 100 and
associated with the initial motion, i.e., the motion of stop-
ping. Similar to the system when the initial motion is the
motion of stopping, the cost at the intersection I; onward
is identified, and the systematic cost information is gen-
erated by association with the cost of an immediately
prior intersection. Once the cost information is generated
as described above in the control unit 20, such cost in-
formation is recorded in the storage medium 30 as the
cost information 30c.
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(3) Operation of Navigation Device

[0072] A route guidance operation utilizing the above
cost information 30c in the navigation device 100 will be
described here. The navigation program 210 searches a
route from a travel start point to a destination and outputs
guidance for traveling on the route to the guidance unit
430. FIG. 7 is a flowchart showing processing that is re-
peatedly executed at a predetermined time interval while
such processing is being performed. At a stage prior to
executing this processing, the control unit 200 has al-
ready obtained the costinformation 30c through process-
ing of the sending/receiving control unit 210a and incor-
porated the costinformation 30c into the map information
300a.

[0073] In the processing shown in FIG. 7, the control
unit 200 through processing of the initial motion obtaining
unit 210b obtains information specifying an initial motion
of the vehicle when travel starts on the road in the pre-
determined section. Namely, the output signal from the
GPS receiver 410 is obtained to identify the position of
the vehicle C, and the map information 300ais referenced
to determine whether the current position is a first road
section among road sections structuring the road in the
above predetermined section (step S200). If it is deter-
mined that the current position is not the first road section,
then the routine skips processing at step S205 onward.
[0074] Ifitis determined at step S200 that the current
position is the first road section, then the control unit 200
obtains the motion of the vehicle C based on output in-
formation, from the GPS receiver 410 and the vehicle
speed sensor 420 through processing of the initial motion
obtaining unit 210b, and identifies the motion as an initial
motion (step S205). Note that the motion of the vehicle
corresponding to the examples shown in the above FIGS.
4A and 5 is either a motion where the vehicle C stops or
a motion where the vehicle C goes through without stop-
ping. Accordingly, the control unit 200 in this example
may adopt a structure that determines whether the output
information of the vehicle speed sensor 420 is a value
indicating the vehicle C is stopped in the road section 1,
or that determines whether vehicle speed obtained after
dividing the distance of the road section 1 by the required
time is vehicle speed indicating the vehicle C is stopped.
[0075] Once the initial motion of the vehicle C is ob-
tained, the control unit 200 through processing of the
estimated motion obtaining unit 210c obtains the system
cost information corresponding to the initial motion of the
vehicle C (step S210). For example, if the initial motion
is a motion corresponding to the vehicle C stopping, then
system cost information (cost Cty,, Cts,, Ct,5, and so on)
shown in the lower portion of FIG. 6 is obtained; however,
if the initial motion is a motion corresponding to the ve-
hicle C going through, then the system cost information
(cost Ct,4, Ctg4, Cty4 and so on) shown in the upper por-
tion of FIG. 6 is obtained.

[0076] Through processing of the guidance control unit
210d, the control unit 200 then performs a route search
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based on the obtained system cost information (step
S215), and outputs guidance for traveling on the obtained
route to the guidance unit 430 (step S220). As a conse-
quence, when a plurality of road sections structuring the
road in the predetermined section are included as route
candidates to the destination, a route search accurately
reflecting the difficulty of travel at intersections between
the road sections can be performed and guidance pro-
vided.

(4) Other Embodiments

[0077] The above embodiment is an example for car-
rying out the present invention. Various other embodi-
ments may also be employed provided that the occur-
rence probability of a motion of the vehicle is obtained
by classifying the vehicle speed identification informa-
tion. Regarding classification of the vehicle speed iden-
tification information, for example, vehicles for which the
vehicle speed identification information is similar on a
specific road may be classified into the same group. As
aconsequence, itis possible to estimate that the vehicles
that output vehicle speed identification information clas-
sified into respective groups are performing similar mo-
tions.

[0078] In addition, the vehicle speed identification in-
formation may employ various information provided that
the motion of the vehicle can be estimated by forming
groups based on the vehicle speed and information cor-
responding to the vehicle speed. The vehicle speed iden-
tification information is not limited to information that in-
cludes the required time as described above, and may
also be information that indicates the vehicle speed itself.
Furthermore, the vehicle speed identification information
is preferably information actually measured for each ve-
hicle, wherein the actual measurement may be per-
formed by a structure in each vehicle, as well as by a
facility installed around the road. Moreover, the road in
the predetermined section may be determined in ad-
vance. In addition to a structure that identifies the prede-
termined section based on nodes defined in a layer
ranked higher than a specific layer as described above,
a road in any section may be designated as the road in
the predetermined section.

[0079] Naturally the road in the predetermined section
is not limited to a road with a linear configuration as men-
tioned above, and targets for obtaining vehicle speed
identification information are not limited to only vehicle
traveling straight. For example, if intersecting road sec-
tions are employed as the road sections that are consec-
utive, then a road in a predetermined section comprised
ofthe plurality of road sections can be defined as a curved
road. Furthermore, in the vehicle speed identification in-
formation obtaining unit, the vehicle speed identification
information may be obtained for all vehicles traveling on
the road, or the vehicle speed identification information
may be selected for classification based on various con-
ditions, such as right and left turns, straight travel, and
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whether there is traffic congestion. According to the
above embodiment, the vehicle speed identification in-
formation is classified into one or more groups by clus-
tering, and motions corresponding to the groups are iden-
tified. However, the motions may be identified in advance
and the vehicle speed identification information classified
such that groups are generated for each identified mo-
tion.

[0080] In the present embodiment, the probe informa-
tion 30a is generated in the vehicle C based on the output
signal of the GPS receiver 410 and the like. However, a
structure may be adopted where the travel pattern infor-
mation obtaining device 10 obtains the output signal of
the GPS receiver 410 or the like to generate the probe
information 30a.

[0081] A further structure may be adopted where, re-
gardless of the identifier described above, all vehicle
speed identification information corresponding to each
road section is subject to clustering to identify the motion
in each road section. FIG. 8 illustrates an example of
clusters for a road identical to the road shown in FIG. 3,
when all vehicle speed identification information for each
road section (excluding abnormal data and data corre-
sponding to traffic congestion) is subject to clustering
without dividing such information according to an identi-
fier. FIG. 8 shows a state where the vehicle speed iden-
tification information for the road section 1 is classified
into the groups G4, G,4, the vehicle speed identification
information for the road section 2 is classified into the
groups G4, G44, and the vehicle speed identification in-
formation for the road section 3 is classified into the
groups Ggq, Gg¢. Note that in this example as well, the
groups G44, G4, Gg4 are groups that correspond to the
motion of going through the road section without stop-
ping, while the groups Gy, G44, Gg4 are groups that cor-
respond to the motion of stopping in the road section.
[0082] According to the example shown in FIG. 8, the
group G4 (60%) has a greater sample number proportion
than the group G,4 (40%). Therefore, the possibility of
the vehicle C reaching the road section 2 without stopping
in the road section 1 is higher than the possibility of the
vehicle C stopping in the road section 1. A cost Ct,; at
theintersection |, is thus 0. Similarly, the group G34 (70%)
has a greater sample number proportion than the group
G44 (30%), therefore a cost Cts ¢4 at the intersection |5 is
0; however, the group Gs; (30%) has a smaller sample
number proportion than the group Gg4 (70%), therefore
a cost Ct,44 at the intersection I, is 100. According to the
above structure, the motion of a vehicle traveling on a
road can be estimated as a cost, and a route search and
route guidance can be performed based on such an es-
timation.

[0083] Inthe above embodiment, a structure is adopt-
ed where the motion in the first road section among the
plurality of road sections structuring the road in the pre-
determined section is designated as an initial motion, and
subsequent motions (or cost information) of the vehicle
are associated with the initial motion. However, a struc-
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ture may be adopted where a motion of the vehicle upon
entering any road section of the road in the predeter-
mined section is designated as an initial motion. For ex-
ample, if the occurrence probability of groups is system-
atically defined as in FIGS. 5 and 6, it is possible to es-
timate the motion when traveling in a specific direction
from any road section (namely, in the examples shown
in FIGS. 5 and 6, a direction where the number n of the
road increases).

[0084] As an example, the groups in the road section
2 can be classified into two groups corresponding to the
motion of stopping in the road section 1 and two groups
corresponding to the motion of going through the road
section 1 without stopping. The four groups are then as-
sociated with the motions of stopping and not stopping
in the road section 2. Accordingly, the four groups can
be classified into groups corresponding to the motion of
the vehicle stopping and the motion of the vehicle not
stopping. Furthermore, the groups for the road section 3
onward are systematically associated with the groups in
the road section 2. Therefore, once the motion when the
vehicle C starts travel in the road section 2 is identified,
it is possible to estimate subsequent motions.

[0085] The initial motion is not limited provided that the
initial motion is a motion of the vehicle when starting travel
in a road of the predetermined section, or, when the ve-
hicle enters a preset road in the predetermined section
and performs a specific motion, this motion can be ob-
tained as the initial motion. Accordingly, a motion of the
vehicle immediately before or immediately after entering
the road in the predetermined section may be specified.
In addition, the initial motion and the motion of the vehicle
corresponding to a group is not limited to the motion of
stopping and the motion of going through an intersection
without stopping, and may be an average required time
or the like in a road section, for example.

[0086] Since the motion of the vehicle obtained can
differ depending on the time, a structure may also be
adopted that associates the vehicle speed identification
information with periods of time, performs clustering for
each period of time, and links the motion of the vehicle
and the cost information with a period of time. The clus-
tering performed is not limited to the algorithm mentioned
above, and classification may be performed by a discri-
minant analysis that specifies a discriminant function. In
the above embodiment, classification into two groups
was performed; however, a structure may naturally be
adopted where classification into three or more groups
is performed.

[0087] FIG.4B shows a probability distribution in which
the vehicle speed identification information may form
three groups. To form such a distribution, classification
into three groups is preferable. Furthermore, an X
number of groups may be associated with unique mo-
tions whereby X types of motions can be obtained, or (X-
1) or fewer types of motions can be obtained. For exam-
ple, if the vehicle speed identification information forms
three groups as in FIG. 4B, the three groups may be
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further classified into one group and two groups, wherein
any one of the groups is associated with the motion of
stopping and the other groups are associated with the
motion of going through without stopping. Note that the
verification of clustering shown at step S130 is particu-
larly useful for classification into three or more groups.
[0088] The form of the cost information is not limited
to a structure that sets values corresponding to either the
motion of stopping or the motion of going through without
stopping as described above, and a structure may be
adopted where a numerical value fluctuates depending
on the occurrence probability of the motion. For example,
a structure may be employed where, if the default cost
of 100 at an intersection is linked to a stop probability of
50% and the stop probability varies between 0%, 25%,
75%, and 100%, then the cost fluctuates between 0, 50,
150, and 200, respectively.

Claims

1. A travel pattern information obtaining device com-
prising
a vehicle speed identification information obtaining
unit (21b) for obtaining vehicle speed identification
information (30a) in order to identify vehicle speed
of a vehicle on a road for a plurality of vehicles;
a vehicle speed identification information classifying
unit (21c) for classifying the vehicle speed identifi-
cation information (30a) into a group corresponding
to a motion of the vehicle, based on a distribution of
the vehicle speed identification information (30a);
and
a motion occurrence probability obtaining unit (21d)
for obtaining an occurrence probability of the motion
of the vehicle, based on the classification, charac-
terized in that
the vehicle speed identification information obtaining
unit (21b) obtains the vehicle speed identification in-
formation (30a) of a plurality of road sections, re-
spectively, that are consecutive between two preset
points, the vehicle speed identification information
(30a) indicating the vehicle speed or required time
of the road sections,
the vehicle speed identification information classify-
ing unit (21c¢) classifies the vehicle speed identifica-
tion information (30a) of each of the road sections
into the group which is defined such that the group
in a certain road section is dependent on the group
in a previous road section of the certain road section,
based on the motion on the certain road section, the
motion being dependent on the motion on the previ-
ous road section of the certain road section, and the
motion occurrence probability obtaining unit (21d)
obtains the occurrence probability of the motion of
the vehicle on each of the road sections.

2. The travel pattern information obtaining device ac-
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cording to claim 1, wherein

the vehicle speed identification information obtaining
unit (21b) refers to map information (30b) divided
into layers such that a higher-ranked layer has a low-
er density of nodes, and extracts lower-layer-nodes
(No1, No2, Ng3, Nos, Nopm) » which are set on a road
identical to a road between the two preset points,
from the layer ranked lower than the layer that in-
cludes higher-layer-nodes (N4, N4, corresponding
to both ends of the road between the two preset
points, to designate the lower-layer-nodes (N1, Ngo,
Nos» Nosa» Noim) @s end points of each the road sec-
tions.

The travel pattern information obtaining device ac-
cording to claims 1 or 2, wherein

the motion occurrence probability obtaining unit
(21d) obtains the occurrence probability for a motion
of the vehicle that corresponds to a difficulty of travel
when traveling from one of the road sections that are
consecutive to the next, and obtains information
specifying the difficulty of travel based on the occur-
rence probability

The travel pattern information obtaining device ac-
cording to any one of claims 1 to 3, wherein

the vehicle speed identification information classify-
ing unit (21c) classifies the vehicle speed identifica-
tion information (30a) into the group using clustering.

A travel pattern information obtaining method com-
prising the steps of:

obtaining vehicle speed identification informa-
tion in order to identify vehicle speed of a vehicle
on a road for a plurality of vehicles;

classifying the vehicle speed identification infor-
mation into a group corresponding to a motion
of the vehicle, based on a distribution of the ve-
hicle speed identification information; and
obtaining an occurrence probability of the mo-
tion of the vehicle, based on the classification,
characterized in that

the step of obtaining vehicle speed identification
information comprises the step of obtaining the
vehicle speed identification information of a plu-
rality of road sections, respectively, that are con-
secutive between two preset points,

the vehicle speed identification information indi-
cating the vehicle speed or required time of the
road sections,

the step of classifying the vehicle speed identi-
fication information comprises the step of clas-
sifying the vehicle speed identification informa-
tion of each of the road sections into the group
which is defined such that the group in a certain
road section is dependent on the group in a pre-
vious road section of the certain road section,
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based on the motion on the certain road section,
the motion being dependent on the motion on
the previous road section of the certain road sec-
tion, and

the step of obtaining an occurrence probability
comprises the step of obtaining the occurrence
probability of the motion of the vehicle on each
of the road sections.

6. A travel pattern information obtaining program per-

forming in a computer the functions of:

obtaining vehicle speed identification informa-
tion in order to identify vehicle speed of a vehicle
on a road for a plurality of vehicles;

classifying the vehicle speed identification infor-
mation into a group corresponding to a motion
of the vehicle, based on a distribution of the ve-
hicle speed identification information; and
obtaining an occurrence probability of the mo-
tion of the vehicle, based on the classification,
characterized in that

the function of obtaining vehicle speed identifi-
cation information comprises the function of ob-
taining the vehicle speed identification informa-
tion of a plurality of road sections, respectively,
that are consecutive between two preset points,
the vehicle speed identification information indi-
cating the vehicle speed or required time of the
road sections,

the function of classifying the vehicle speed
identification information comprises the function
of classifying the vehicle speed identification in-
formation of each of the road sections into the
group which is defined such that the group in a
certain road section is dependent on the group
in a previous road section of the certain road
section, based on the motion on the certain road
section, the motion being dependent on the mo-
tion on the previous road section of the certain
road section, and

the function of obtaining an occurrence proba-
bility comprises the function of obtaining the oc-
currence probability of the motion of the vehicle
on each of the road sections.

7. A computer readable medium comprising the travel

pattern information obtaining program according to
claim 6.

Patentanspriiche

1.

Bewegungsmuster- Information- Erhaltevorrichtung,
mit

einer Fahrzeuggeschwindigkeit-ldentifikationsinfor-
mation-Erhalteeinheit (21b) zum Erhalten einer
Fahrzeuggeschwindigkeit-ldentifikationsinformati-
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on (30a) zum Identifizieren einer Fahrzeuggeschwin-
digkeit eines Fahrzeugs auf einer Strafle fir eine
Mehrzahl von Fahrzeugen,

eine Fahrzeuggeschwindigkeit-ldentifikationsinfor-
mation-Klassifiziereinheit (21c) zum Klassifizieren
der Fahrzeuggeschwindigkeit-ldentifikationsinfor-
mation (30a) in eine Gruppe entsprechend einer Be-
wegung des Fahrzeugs basierend auf einer Vertei-
lung der Fahrzeuggeschwindigkeit-ldentifikationsin-
formation (30a), und

einer Bewegungseintrittswahrscheinlichkeit-Erhal-
teeinheit (21d) zum Erhalten einer Eintrittswahr-
scheinlichkeit der Bewegung des Fahrzeugs basie-
rend auf der Klassifizierung, dadurch gekennzeich-
net, dass

die Fahrzeuggeschwindigkeit-Identifikationsinfor-
mation-Erhalteeinheit (21b) jeweils die Fahrzeugge-
schwindigkeit-ldentifikationsinformation (30a) einer
Mehrzahl von Stralenabschnitten, die zwischen
zwei voreingestellten Punkten aufeinander folgen,
erhalt, wobei die Fahrzeuggeschwindigkeit-ldentifi-
kationsinformation (30a) die Fahrzeuggeschwindig-
keit oder die fiir die StralRenabschnitte bendtigte Zeit
angibt, die Fahrzeuggeschwindigkeit- Identifikation-
sinformation- Klassifiziereinheit (21c) die Fahrzeug-
geschwindigkeit- Identifikationsinformation (30a)
von jedem der StralBenabschnitte in die Gruppe, die
derart definiert ist, dass die Gruppe in einem bes-
timmten StralRenabschnitt abhangig von der Gruppe
in einem zu dem bestimmten Strafenabschnitt vor-
angehenden Stralenabschnitt ist, basierend auf der
Bewegung auf dem bestimmten StralRenabschnitt,
wobei die Bewegung abhangig von der Bewegung
auf dem zu dem bestimmten Straf3enabschnitt vor-
angehenden StralRenabschnitt ist, klassifiziert, und
die Bewegungseintrittswahrscheinlichkeit- Erh-
alteeinheit (21d) die Eintrittswahrscheinlichkeit der
Bewegung des Fahrzeugs auf jedem der Stral3en-
abschnitte erhalt.

Bewegungsmuster- Information- Erhaltevorrichtung
nach Anspruch 1, bei der die Fahrzeuggeschwin-
digkeit- Identifikationsinformation- Erhalteeinheit
(21b) auf Karteninformation (30b) verweist, die der-
art in Schichten geteilt ist, dass eine Schicht hdhe-
ren Rangs eine niedrigere Dichte von Knoten hat,
und Knoten (Ng4, Ngo, Npz, Ngg4, Ngn) unterer
Schichten, die auf einer Stral3e, die identisch zu ei-
ner Strale zwischen den zwei voreingestellten
Punkten ist, festgelegt sind, aus der Schicht, die ei-
nen niedrigeren Rang hat als die Schicht, die die
Knoten (N44, N4,) héherer Schichten, die beiden
Enden der Stral’e zwischen den zwei voreingestell-
ten Punkten entsprechen, enthalt, zum Benennen
der Knoten (Ng4, Ngo, Ngz, Ngg4, Nom) unterer
Schichten als Endpunkte fiir jeden StralRenab-
schnitt extrahiert.
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3.

Bewegungsmuster- Information- Erhaltevorrichtung
nach Anspruch 1 oder 2, bei der die Bewegungsein-
trittswahrscheinlichkeit-Erhalteeinheit (21d) die Ein-
trittswahrscheinlichkeit fir eine Bewegung des Fahr-
zeugs erhalt, die einer Fahrschwierigkeit beim Be-
fahren einer der Strallenabschnitte, die aufeinander
folgen, entspricht, und Information erhalt, die die
Fahrschwierigkeit basierend auf der Eintrittswahr-
scheinlichkeit spezifiziert.

Bewegungsmuster- Information- Erhaltevorrichtung
nach einem der Anspriiche 1 bis 3, bei der

die Fahrzeuggeschwindigkeit-ldentifikationsinfor-
mation-Klassifiziereinheit (21c) die Fahrzeugge-
schwindigkeit-ldentifikationsinformation (30a) in die
Gruppen durch Clustern klassifiziert.

Bewegungsmuster- Information- Erhalteverfahren
mit den folgenden Schritten Erhalten von Fahrzeug-
geschwindigkeit-ldentifikationsinformation zum
Identifizieren einer Fahrzeuggeschwindigkeit eines
Fahrzeugs auf einer Strale fiir eine Mehrzahl von
Fahrzeugen,

Klassifizieren der Fahrzeuggeschwindigkeit-ldentifi-
kationsinformation in eine Gruppe entsprechend ei-
ner Bewegung des Fahrzeugs basierend auf einer
Verteilung der Fahrzeuggeschwindigkeit-ldentifika-
tionsinformation, und

Erhalten einer Eintrittswahrscheinlichkeit der Bewe-
gung des Fahrzeugs basierend auf der Klassifizie-
rung, dadurch gekennzeichnet, dass

der Schritt des Erhaltens der Fahrzeuggeschwindig-
keit-ldentifikationsinformation jeweils den Schritt
des Erhaltens der Fahrzeuggeschwindigkeit-ldenti-
fikationsinformation einer Mehrzahl von Straflenab-
schnitten, die zwischen zwei voreingestellten Punk-
ten aufeinander folgen, aufweist, wobei die Fahr-
zeuggeschwindigkeit-ldentifikationsinformation die
Fahrzeuggeschwindigkeit oder die fiir die Stralen-
abschnitte bendtigte Zeit angibt,

der Schritt des Klassifizierens der Fahrzeugge-
schwindigkeit-ldentifikationsinformation den Schritt
des Klassifizierens der Fahrzeuggeschwindigkeit-
Identifikationsinformation von jedem der Stralenab-
schnitte in die Gruppe, die derart definiert ist, dass
die Gruppe in einem bestimmten Straflenabschnitt
abhangig von der Gruppe in einem zu dem bestimm-
ten Straflenabschnitt vorangehenden Straflenab-
schnitt ist, basierend auf der Bewegung auf dem be-
stimmten StraRenabschnitt, wobei die Bewegung
abhangig von der Bewegung auf dem zu dem be-
stimmten StraRenabschnitt vorangehenden Stra-
Renabschnitt ist, aufweist, und

der Schritt des Erhaltens einer Eintrittswahrschein-
lichkeit den Schritt des Erhaltens der Eintrittswahr-
scheinlichkeit der Bewegung des Fahrzeugs auf je-
dem der StralBenabschnitte aufweist.
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Bewegungsmuster-Information-Erhalteprogramm,
das in einem Computer folgende Funktionen aus-
fuhrt,

Erhalten von Fahrzeuggeschwindigkeit-ldentifikati-
onsinformation zum Identifizieren einer Fahrzeug-
geschwindigkeit eines Fahrzeugs auf einer Strale
fur eine Mehrzahl von Fahrzeugen,

Klassifizieren der Fahrzeuggeschwindigkeit-Identifi-
kationsinformation in eine Gruppe entsprechend ei-
ner Bewegung des Fahrzeugs basierend auf einer
Verteilung der Fahrzeuggeschwindigkeit-ldentifika-
tionsinformation, und

Erhalten einer Eintrittswahrscheinlichkeit der Bewe-
gung des Fahrzeugs basierend auf der Klassifizie-
rung, dadurch gekennzeichnet, dass

die Funktion des Erhaltens einer Fahrzeugge-
schwindigkeit-ldentifikationsinformation die Funkti-
on des Erhaltens der Fahrzeuggeschwindigkeit-
Identifikationsinformation jeweils einer Mehrzahl
von Stralenabschnitten, die zwischen zwei vorein-
gestellten Punkten aufeinanderfolgen, aufweist, wo-
bei die Fahrzeuggeschwindigkeit-ldentifikationsin-
formation die Fahrzeuggeschwindigkeit oder die fir
die StraRenabschnitte benétigte Zeit angibt,

die Funktion des Klassifizierens der Fahrzeugge-
schwindigkeit-ldentifikationsinformation die Funkti-
on des Klassifizierens der Fahrzeuggeschwindig-
keit-ldentifikationsinformation von jedem der Stra-
Renabschnitte in die Gruppe, die derart definiert ist,
dass die Gruppe in einem bestimmten Stralenab-
schnitt abhangig von der Gruppe in einem zu dem
bestimmten StraRenabschnitt vorangehenden Stra-
Renabschnitt ist, basierend auf der Bewegung auf
dem bestimmten Strallenabschnitt, wobei die Bewe-
gung abhangig von der Bewegung auf dem zu dem
bestimmten StralRenabschnitt vorangehenden Stra-
Renabschnitt ist, aufweist und

die Funktion des Erhaltens einer Eintrittswahr-
scheinlichkeit die Funktion des Erhaltens der Ein-
trittswahrscheinlichkeit der Bewegung des Fahr-
zeugs auf jedem Strallenabschnitt aufweist.

Computerlesbares Medium, das das Bewegungs-
musterinformation-Erhalteprogramm  nach  An-
spruch 6 aufweist.

Revendications

Dispositif d’obtention d’informations d'itinéraire,
comprenant :

une unité d'obtention d’'informations d’identifica-
tion de vitesse de véhicule (21b) pour obtenir
des informations d’identification de vitesse de
véhicule (30a) dans le but d’identifier la vitesse
d’un véhicule sur une route pour une pluralité
de véhicules ;
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une unité de classement d’'informations d’iden-
tification de vitesse de véhicule (21c) pour clas-
ser les informations d’identification de vitesse
de véhicule (30a) dans un groupe correspon-
dant a un mouvement du véhicule, sur la base
d’'une distribution des informations d’identifica-
tion de vitesse de véhicule (30a) ; et

une unité d’obtention de probabilité d’occurren-
ce de mouvement (21d) pour obtenir une pro-
babilité d’occurrence du mouvement du véhicu-
le, sur la base du classement, caractérisé en
ce que

I'unité d’obtention d’informations d’identification
de vitesse de véhicule (21b) obtient respective-
ment les informations d’identification de vitesse
de véhicule (30a) d’'une pluralité de sections de
route, qui sont consécutives entre deux points
préréglés, les informations d’identification de vi-
tesse de véhicule (30a) indiquant la vitesse du
véhicule ou le temps requis pour les sections de
route,

I'unité de classement d’'informations d’identifica-
tion de vitesse de véhicule (21c) classe les in-
formations d’identification de vitesse de véhicu-
le (30a) de chacune des sections de route en
groupe qui est défini de sorte que le groupe dans
une section de route définie dépende du groupe
dans une section de route précédente de la sec-
tion de route définie, sur la base du mouvement
sur la section de route définie, le mouvement
dépendant du mouvement sur la section de rou-
te précédente de la section de route définie, et
'unité d’obtention de probabilité d’occurrence
de mouvement (21d) obtient la probabilité d’oc-
currence du mouvement du véhicule sur chacu-
ne des sections de route.

2. Dispositif d’obtention d’informations d’itinéraire se-

lon la revendication 1, dans lequel

'unité d’obtention d’informations d’identification de
vitesse de véhicule (21b) se rapporte a des informa-
tions cartographiques (30b) divisées en couches tel-
les qu’une couche de classement plus élevé ait une
plus faible densité de noeuds et extraie des noeuds
de couches inférieures (Ngq, Ngo, Ng3, Ngs, Nom),
qui sont réglés sur une route identique a une route
située entre les deux points préréglés, a partir de la
couche classée a un niveau inférieur a celle de la
couche qui comprend des noeuds de couches su-
périeures (N4, N4,,) correspondant aux deux extré-
mités de la route située entre les deux points préré-
glés, pour désigner les noeuds de couches inférieu-
res (Ng4, Nga2, N3, Ngs, Np,,,) comme points d’extré-
mité de chaque section de route.

Dispositif d’obtention d’informations d'itinéraire se-
lon la revendication 1 ou 2, dans lequel
'unité d’obtention de probabilité d’occurrence de
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mouvement (21d) obtient la probabilité d’occurrence
d’'un mouvement du véhicule qui correspond a une
difficulté de déplacement lors d’'un déplacement de
I'une des sections de route consécutives a la suivan-
te et obtient des informations spécifiant la difficulté
de déplacement sur la base de la probabilité d’oc-
currence.

Dispositif d’obtention d’informations d'itinéraire se-
lon 'une quelconque des revendications 1 a 3, dans
lequel

l'unité de classement d'informations d’identification
de vitesse de véhicule (21c) classe les informations
d’identification de vitesse de véhicule (30a) en grou-
pe en utilisant un regroupement.

Procédé d’obtention d’informations d’itinéraire, com-
prenant les étapes suivantes consistant a :

obtenir des informations d’identification de vi-
tesse de véhicule dans le but d’identifier la vi-
tesse d’un véhicule sur une route pour une plu-
ralité de véhicules ;

classer les informations d’identification de vites-
se de véhicule en groupe correspondant a un
mouvement du véhicule, sur la base d’une dis-
tribution des informations d’identification de vi-
tesse de véhicule ; et

obtenir une probabilité d’'occurrence du mouve-
ment du véhicule, sur la base du classement,
caractérisé en ce que

I'étape d’obtention d’'informations d’identifica-
tion de vitesse de véhicule comprend I'étape
d’obtention d’'informations d’identification de vi-
tesse de véhicule sur une pluralité de sections
de route, respectivement, qui sont consécutives
entre deux points préréglés, les informations
d’identification de vitesse de véhicule indiquant
la vitesse du véhicule ou le temps requis pour
les sections de route,

I'étape de classement des informations d’iden-
tification de vitesse de véhicule comprend I'éta-
pe de classement des informations d’identifica-
tion de vitesse de véhicule de chaque section
de route dans le groupe qui est défini de sorte
que le groupe dans une section de route définie
dépende du groupe dans une section de route
précédente de la section de route définie, par
rapport au mouvement sur la section de route
définie, le mouvement dépendant du mouve-
ment sur la section de route précédente de la
section de route définie, et

I'étape d’obtention d’une probabilité d’occurren-
ce comprend I'étape d’obtention de la probabi-
lité d’occurrence du mouvement du véhicule sur
chaque section de route.

6. Programme d’obtention d’informations d'itinéraire
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effectuant dans un ordinateur les fonctions consis-
tanta:

obtenir des informations d’identification de vi-
tesse de véhicule dans le but d'identifier la vi-
tesse d’un véhicule sur une route pour une plu-
ralité de véhicules ;

classer les informations d’identification de vites-
se de véhicule en groupe correspondant a un
mouvement du véhicule, sur la base d’'une dis-
tribution des informations d’identification de vi-
tesse de véhicule ; et

obtenir une probabilité d’'occurrence du mouve-
ment du véhicule, sur la base du classement,
caractérisé en ce que

la fonction d’obtention d’informations d’identifi-
cation de vitesse de véhicule comprend la fonc-
tion d’'obtention des informations d’identification
de vitesse de véhicule d’'une pluralité de sec-
tions de route, respectivement, qui sont consé-
cutives entre deux points préréglés, les informa-
tions d’identification de vitesse de véhicule indi-
quant la vitesse du véhicule ou le temps requis
pour les sections de route,

la fonction de classement des informations
d’identification de vitesse de véhicule comprend
la fonction de classement des informations
d’identification de vitesse de véhicule de chaque
section de route en groupe qui est défini de sorte
que le groupe dans une section de route définie
dépende du groupe dans une section de route
précédente de la section de route définAie, sur
la base du mouvement sur la section de route
définie, le mouvement dépendant du mouve-
ment sur la section de route précédente de la
section de route définie, et

la fonction d’obtention d’'une probabilité d’occur-
rence comprend la fonction d’obtention de la
probabilité d’occurrence du mouvement du vé-
hicule sur chaque section de route.

7. Support lisible sur ordinateur comprenant le pro-

gramme d’obtention d’informations d’itinéraire selon
la revendication 6.
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 7]
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[Fig. 8]

’O 173)

00}

0

%W0v

120

10

64 ’ _
1S
0 1eD)

€ NOILO3S avod

4|

™~
11£30)

¢ NOILO3S avod

o

™~
11230

Ts)
I NOILO3S dvod

‘]

07 H3AVT

25



EP 2 255 347 B9
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 JP 2001165684 A [0002] * US 2007208493 A1[0003]

26



	bibliography
	description
	claims
	drawings

